principal hos-28% 31% 12.3% 8.5% (9%) 13.5% (13%) pitals* * For a list of principal hospitals see Table 2 . Insufficient data were given for six programs: numbers in parentheses are the percentages after inclusion of these six. Neurosurgical forum have less than 500 operations available, 21% perform between 500 and 700, 21% fall between 700 and 900, 13% are in the 900 to 1100 range, and 42% have more than 1100 operations each year. When only principal hospitals (listed in Table 2 ) are considered, these figures change dramatically. Twenty-eight percent have less than 500 operations, 31% are in the 500 to 700 range, 12.3% fall between 700 and 900, 8.5% are in the 900 to 1100 range, and 13.5% have more than 1100 operations each year.
I have further categorized the largest programs into those that are largely private institutions, with or without medical school affiliation, and those that are university-based (Table 2 ). In order to calculate the annual surgical activity per staff member, I have made several assumptions, none of which is necessarily true: 1) the surgical load is more or less equally divided among all the staff members; 2) all those individuals listed as neurosurgeons are in active practice; and 3) those listed as part-time staff do not play a major role in the clinical practice. It is obvious that none of these assumptions is absolutely correct, but their utilization does allow for some interesting comparisons. These comparisons are not made on all programs, but reflect the data from 22 of the largest and best known training programs that I arbitrarily extracted from the list of all institutions.
The average staff member of the private institutions carried out 237 operations per year, while the average number of operations performed in the Universitybased practices was 158. One private-practice institution (Mayo Clinic) has a much larger surgical volume per neurosurgeon than any other program in the United States, and two prestigious university programs (University of California at San Francisco and Washington University) are exceptionally low. When these extremes are removed from consideration, the average yearly case load in the private institutions is 211 per surgeon, and the average in university practice is 190. When surgery within principal hospitals only is considered, the average number of operations per year at both private and university-based programs is 192 per active neurosurgeon. The range of operations per year per surgeon for major private-practice-based programs was 189 to 370, with major clustering between 200 and 250. I arbitrarily selected 10 university programs which, in my opinion, have been distinguished by consistent high-quality academic and research activity, as well as high-quality practice. For these university practices, the range of operations per year per surgeon was 65 to 250. When the extremes are removed, the range of operations per staff member in those institutions was 162 to 212, with an average of 190 operations per stall" member per year. There was great disparity in the number of operations performed by surgeons at different leading institutions. The surgeons in the busiest programs averaged almost 100 operations per year more than their counterparts in the least busy programs (250 compared to 158).
Another interesting figure is the number of admis-Neurosurgical forum sions to the neurosurgical program as contrasted with the number of surgical procedures (Table 2 ). In my arbitrary list of 22 well known institutions comprising both university and private practice groups, the ratio of admissions to operations varies from a low of 1.1 to a high of 2.1. The major university-based programs on this list are grouped in the 1.1 to 1.4 range, while the major private practice institutions (with or without medical school affiliation) are clustered in the 1.6 to 2.1 range. Review of these data leads to several conclusions. 1) More than half of the neurosurgical programs have at least 1000 operations per year available for residency training, but almost half fall below this level. (It is not possible from the data at hand to compare the number of operations actually available to the resident for surgical education in the program.) 2) This situation is dramatically reversed when principal hospitals are listed. Only 20% of programs have more than 1000 operations available in the parent hospital for the program. 3) When the outlying hospitals are eliminated, there is little difference between the number of operations per neurosurgeon in university-based programs (190 operations per year) and in private institutions (211 operations per year). Furthermore, there is great overlap, with clustering of both private and university practices at the median. 4) There is a wide range in surgical load among the well known university programs, with most clustered in the 160 to 200 range. 5) Major university-based programs tend to admit significantly fewer patients to the hospital than do private institutions for a given surgical volume.
I recognize these calculations are inexact and based upon assumptions that are unlikely to be absolutely correct. However, they do provide a basis for comparison, and I thought they would be of interest to program directors, academicians, and residents in assessing their own activities. DON M. LONG, M.D., PH.D. The Johns Hopkins Hospital Baltimore, Maryland
